Intranasal immunization with a non-adjuvanted adhesive protein descended from Pasteurella pneumotropica and its preventive efficacy against opportunistic infection in mice.
Intranasal vaccination is one of the most effective means of protecting against invading and colonizing pathogens because the vaccine elicits a mucosal immune response. The exploitation of vaccine adjuvants and delivery systems for intranasal vaccines is an important way to evoke antigen immunogenicity and elicit a better immune response at the mucosal sites. In the present study, we assessed the potential of intranasal immunization using a non-adjuvanted bacterial adhesive protein toward the host organs. We evaluated intranasal immunization with modified recombinant PnxIIIA (MP3) from Pasteurella pneumotropica and its preventive efficacy against opportunistic infection caused by P. pneumotropica, without using any adjuvants or delivery systems. The 100-kDa MP3 was confirmed to retain its immunogenicity and binding activity to collagen type I similar to the parent PnxIIIA. When MP3 was fused to green-fluorescent protein and inoculated into C57BL/6J mice intranasally, fluorescence intensity in the intranasal airway could be observed until 3 h after inoculation. Mice were intranasally immunized with MP3 at a maximum of 4 doses, with 7-day intervals. The antibody titer of serum IgG and IgA specific for MP3, as well as that of bronchoalveolar lavage fluid IgA, showed more than 9 (log₂) after 3 or 4 rounds of immunization. Experimentally infecting immunized mice with P. pneumotropica resulted in the inability to isolate the bacterium from the nasal cavity, trachea, conjunctiva, or cecum with more than 3 doses in the immunized mice. Although the detection in each organ seldom changed with less than 2 rounds of immunization, unlike that observed in the non-immunized mice, the detection remarkably decreased with 3 or more rounds of immunization. These results suggest that intranasal immunization with a non-adjuvanted adhesive protein could have preventive effects against opportunistic infection by P. pneumotropica.